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Abstract

Under subcontract to the Massachusetts Institute of Technology's (MiT) Sea Grant
Autonomous Ocean Sampling Network (AOSN) program, the Woods Hole Oceanographic Institution's
Deep Submergence Laboratory (WHOI-DSL) produced a passive capture latch for ODYSSEY-class
autonomous underwater vehicles (AUVs). The latch is an all-titanium, split tine device, shock-mounted
to the bow of the AUV. When the AUV concludes a survey mission and returns to a moored, midwater
docking station, the latch leads the AUV's approach and is the first device to collide with the station’s
vertical docking pole. Latching to the pole is an entirely passive event requiring only forward motion of
the AUV. A positive capture indication generated by proximity switches mounted on the device
initiates AUV power and data transfer servicing by the station. Unlatching action requires one
revolution of a latch motor cam and a brief backing command to the AUV thruster. The possibility of
system malfunction was considered in latch design. If for any reason the latched vehicle cannot
perform normal unlatching behavior, or the station fails, the latch defaults by securing the AUV to the
moored station indefinitely. Two WHOI AUV latches have been used successfully on three offshore
engineering test cruises. (195) Keywords: AUV, latch, docking.
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1.0 _introduction

The MIT Sea Grant Autonomous Ocean Sampling Network required Odyssey-class AUVs to
navigate toward and couple with a midwater docking station suspended by a deep sea mooring system. The
AUV, on a pre-programmed survey mission, would terminate its mission by homing in on a mooring beacon
and collide with the target, a vertical stainless steel pole comprising the center of the docking station (Figures
[ 1and 2 ]). The AUV travels in the horizontal plane at a nominal speed of three knots (1.2 m/sec). A heavy-
duty titanium latch was produced by WHOI that could withstand the 1G+ impact with the semi-rigid pole
reliably under a wide range of approach conditions. The fatch was also capable of retaining the vehicle during
a variety of servicing operations, mooring translations and undocking operations prior to a new mission.

Figure[ 2 ] AUV Approach to the Midwater Docking Station

3 KNOTS
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2.0 AUV Docking Latch
2.1 Background and Theory of Operation

The latch specification has gone through several iterations in three years, see Figure [ 3 ] below.

Prototype Latch Design Advantages Disadvantages
1) retractable body, hinged tines, detent trigger hydrodynamic mechanical complexity
2) fixed body, hinged tines, stiff spring trigger positive capture software dependencies
3) fixed body, fixed tines, passive latching, simplicity high power consumption,
solenoid release poor hydrodynamics
4) fixed body, fixed tines, passive latching, simplicity hydrodynamics

The current latch mechanism is shown in plan view in Figure [ 4 ] and a photograph of the laich
appears in Figure [ 5 ]. The latch consists of: a vee-shaped, symmetrical grade 2 titanium body with two fixed
tines; a pivoting titanium (pole) capture bar; a titanium capture bar guide; a titanium mount with shock
absorption; an isolated stainless steel extension spring; a drive motor with housing, cam and linkage; four
pressure-proof magnetic proximity switches; and four magnets.

The latch specification appears in Figure [ 9 1. In the early stages of design, MIT hydrodynamicists
were concerned that the "wing-like” shape of the latch would degrade control performance of the vehicle,
particularly in pitch. Field operations of the completed design proved that the latch's influence on control was
negligible.

Figure [ 4] Odyssey AUV Docking Latch (see Drawing 156-97-016)
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Figure [ 5 ] Docking Lateh Mounted to Cdyssey AUV Bows

short baseline homing array, the latch prohibits the docking pole collision from damaging the brow of the
AUV. A manual release loop on the capture bar allows undocking from the docking pole during testing. The
wedge-like shape of the capture bar aids in positive latching in "second-bounce” and low-speed docking
circumstances.
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Figure [ 6 ] shows a close-up of the latch nest area. Mounted just below and forward of the ulira-
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Figure [ 7 ] Latch Modes: Unlatching (left) and Latched (right) (see Drawing 156-97-042)
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The docking pole enters the latch anywhere between the two fixed tines of the latch body, which are
spaced twenty-four inches apart at the forward tips. The tines are angled and direct the pole toward the AUV
centeriine, taking advantage of the forward motion of the AUV and the relative mobility of the pole. The pole
then pushes the capture bar aside and enters a nest in the latch body, where an extension spring closes the
capture bar around the pole. The AUV may latch onto the pole anywhere within a one and one half-meter
vertical length. When latched (Figure { 7 right ]), the AUV must remain safely mated to the pole by the latch
alone, either temporarily as part of a mission servicing, or indefinitely as the result of an unsuccessful
deployment (such as a dock and mooring recovery with the AUV still attached). To unlatch (Figure [ 7 left }),
the motor rotates a cam one revolution and briefly opens the capture bar, allowing the pole to escape the
latch nest. Figure [ 8 ] below demonstrates the same modes as built.

Figure [ 8 ] Latch Modes: Unlziching {feff) and Latohed {right}
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2.2 Latch Specification Figure[9]

MECHANICAL
ACCEPTANCE GAP 24 IN
DESIGN, FUNCTIONAL PASSIVE LATCHING
DESIGN, SHAPE FIXED, VEE-SHAPED TINES
BI-LATERALLY SYMMETRICAL
ACTIVE UNLATCHING
FORCE OF IMPACT </=1.0 VEHICLE G (600 LBS. MASS)
GEARHEAD REDUCTION 1625.7 :1
(MAXON PLANETARY GP032A057-1526E1A01A)
LATCH, SPEED RANGE 0.3 TO 3.0 KNOTS
LATCH, SPRING FORCE 2 LBS. OR </= 75% BOLLARD THRUST (11 LBS. REF)
LENGTH, MOTOR & CAM 7.5 IN VERTICAL
LENGTH, TINE TO USBL 19.5 IN HORIZONTAL
LENGTH, TINE TO SHOCK MOUNT  25.0 IN HORIZONTAL
MATERIALS GRADE 2 TITANIUM (SG 4.52)
316 STAINLESS (SG 8.03)

DELRIN (SG 1.43)

NYLON (SG 1.15)
MOVING PARTS, ACTIVE MODE MOTOR SHAFT

CAPTURE BAR

EXTENSION SPRING
MOVING PARTS, PASSIVE MODE CAPTURE BAR
EXTENSION SPRING
OUTSIDE DIAMETER, MOTOR 225N
UNLATCH, FOLLOWER FORCE >/= 18 LBS.
UNLATCH, FOLLOWER THROW 0.5IN
WEIGHT AIR, BODY ASSY 18.6 LBS. (8.45 KG)
WEIGHT AIR, MOTOR ASSY 3.5 LBS. (1.59 KG)
WEIGHT AIR, TOTAL 22.1 LBS. (10.04 KG)
WEIGHT SEAWATER, TOTAL 13.0 LBS. (6.91 KG)
ELECTRICAL
CONDUCTORS 2
CONNECTORS 2 IE XSA-BC, 2 {E RMA-FS
CONSUMPTION, CURRENT 147 MA
CONSUMPTION, POWER 0.76 WATTS
CONSUMPTION, VOLTAGE 12 VDC NOMINAL (RANGE 5-18 VDC)
MAGNETICS UNMEASURED (MINIMAL)
RPM, MOTOR 4790 (MAXON RE025-055-37EAA200A)
RPM, CAM SHAFT 2.0
SENSING, CAM FOLLOWER MOVEMENT DETECT MAG SWITCH (N.O.)
SENSING, LATCHING “POLE PRESENT” MAG SWITCHES (N.O.)
SENSING, UNLATCHING “POLE ABSENT” MAG SWITCH (N.O.)
SENSING, CAPTURE BAR MOVEMENT DETECT MAG SWITCH (N.O.)
TORQUE, CAM SHAFT 500 OZ-IN
ENVIRONMENTAL

CAM FUNCTION, READY FOR POLE 90 DEG, 7.5 SEC
CAM FUNCTION, RELEASING POLE 180 DEG, 15.0 SEC

CAM FUNCTION, LATCH OPEN 90 DEG, 7.5 SEC

DEPTH RATING 2000 METERS (3000 PSI)

DUTY CYCLE 20 LATCHING COLLISIONS PER DEPLOYMENT
MTBF 4 MONTH IMMERSION

RETENTION, MAX PITCH 15 DEG UPCURRENT, 10 DEG DOWNCURRENT
RETENTION, POWER LOSS NO UNLATCH FUNCTION

RETENTION, MAX ROLL +/- 15 DEG

TEMPERATURE, OPERATING ~-15C TO 80C

TEMPERATURE, STORED -40C TO 80C
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2.3 Magnetic Switch Harness

Figure { 10 T Vehicle Magnetic Switches

SWING
BAR

A portion of the vehicle magnetic switch haress appears in a picture taken from below a latch in
Figure [ 10 ]. The location of the four switches and four matching magnets appears in Figure [ 11]. The
function of these sensors is to indicate to the vehicle, and its behavior software, exactly what state the latch
is in at any time during servicing at the Docking Station or between missions away from the Station. One
magnet indicates the state of the motor, which can open the capture bar. Another switch indicates whether
the capture bar is open or closed. Two switches are located at either end of a plastic swing bar. One
indicates if the bar has been moved away from the nest and a pole is present (docked and latched). A
second indicates whether the swing bar has sprung across the pole nest whenever the latch is off the pole
(undocked and pole absent).

Figure [ 11 ] Magnetic Switch Locations on Vehicle Latch (see Drawing 156-97-043)
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2.4 Performance Analysis

There are two working latches mounted onto Odyssey AUVs at the writing of this report. One of the
two has been field tested prior to this cruise and has successfully latched and unlatched from a docking pole
more than fifty cycles. Both latches have been wet tested with vehicles and a docking pole under controlied
circumstances at WHO!. During this cruise to the Labrador Sea the latch capture bar was disabled for all
missions to the Docking Station.

During this cruise one magnetic switch hamess failed once due to seawater intrusion and was
replaced by a spare hamess.

2.5 Proposed Improvements and Modifications
2.5.1 Latch

This fixed-tine latching device will probably not change significantly in the short-term nor for the
duration of the AOSN project. As the fourth revision of the original specification, this design has proven to be
easily maintained, functional, immune to prolonged immersion, robust and reliable.

2.5.2 Specialized Recovery Device

The inherent strength of the titanium fatch and bow mount was demonstrated by accident during the
October engineering test cruise when the lifting bail on a deployed vehicle parted. A lifting hook and line was
attached to the port latch tine and the AUV was retrieved vertically without further damage.

In response to this emergency scenario, a custom recovery tool was designed by WHO! and two
were fabricated. The device is shown in Figures [ 12 ] and [ 13 1. Known as the “staple”, it can be hung over
the ship's side at the end of a long stab stick and jammed into the latch where two hooks engage the
outboard edge of the latch tines. The vehicle can then be safely lifted vertically out of the water by the tines in
situations of high freeboard and high seastates. The staple has not been tested offshore to date.

2.5.3 Acoustically Active Latch Tines
A recommendation has been made for the long-term that the two outer tine tips be hollowed out and

fitted with a revised version of the homing head elements. This scheme would give the piezo array the
advantage of a wide separation, and the mechanical protection of a metal shelt.

Figure [ 12 ] Recovery Tool for High Freeboards (see Drawing Recovery3.dwyg)
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Figure { 13} 8pecialized AUY Recovery Tool in Lifling Position on WHO! Latch

STARBOARD |

TINE HOOK

TRECE R; wsgy :

2.6 References

Bowen, M.F., Peters, D.B., Singh, H., A Deep Sea Docking Station for ODYSSEY Class AUVs, Woods
Hole Oceanographic institution Blue Cover Technical Report WHOI-98-11, forthcoming, 1998.

Conway, H.G., Landing Gear Design, Short Brothers and Harland Ltd., Belfast, Chapman & Hall Ltd.,
London, 37 Essex Street, W.C.2, The Royal Aeronautical Society, Cataiogue number 562/4, Robert
Cunningham and Sons Ltd., 1958.

Currey, N.S., Aircraft Landing Gear Design: Principles and Practices, Lockheed Aeronautical Systems
Company, AIAA Educational Series, Air Force Institute of Technology, Wright-Patterson Air Force Base,
Ohio, American Institute of Aeronautics and Astronautics, Inc., Washlngton D.C. 20024, ISBN 0930403-
41-X, 1988.

Currey N.S., Landing Gear Design Handbook, Lockheed-Georgia Company, A Division of Lockheed
Corp., Marietta, GA 30063, 1st Edition, January 1982.

Dexter, S.C., Handbook Of Oceanographic Engineering Matenals Robert E. Krieger Publishing
Company, Malabar Florida, 1985.

11




LATCH BODY

156-97-005
166-97-010
156-97-025
156-97-026
156-97-027
156-97-028
156-97-042
156-97-043

RECOVERY3

CAPTURE BAR

166-97-007
166-97-016
156-87-029
166-97-030
166-97-022

MOUNT

166-97-001
156-97-008
156-97-009

MOTOR

166-97-024
156-97-032
156-97-033
156-97-034
156-97-035
156-97-040
156-97-041
156-97-043

MECHANICAL DRAWINGS

MILLING MOD, BODY CHAMFER 13
BAR GUIDE AND STANDOF 14
TITANIUM STOCK CUTOUT PATTERN 15
BODY DIMENSION 16
POLE SENSE DIMENSION 17
BODY REVERSE 18
LATCH MODES, PLAN VIEW 19
MAGNETIC SWITCH MODES, PLAN VIEW 20
WELDMENT, STEEL RECOVERY STAPLE 21
MILLING MOD, CAPTURE BAR 22
CAPTURE BAR DIMENSION, | 23
CAPTURE BAR DIMENSION, 1t 24
CAPTURE BAR DIMENSION, ill 25
CAPTURE BAR DIMENSION, CONRADS 26
MOUNT ASSY, LATCH & USBL 27
MOUNT, LATCH, DIMENSION 28
MOUNT, WELDMENT 29
MOTOR HOUSING ASSY 30
ENDCAP, MOTOR 31
HOUSING, MOTOR 32
CAM SHAFT, MOTOR 33
CAM, MOTOR 34
LINK, MOTOR 35
MOUNT, MOTOR 36
TRANSFER PLATE, MOTOR 37

12



4-1/47

REF




LEADING EDGE
(RED>

74
TRAILING EDGE

(MAGENTA

— —
45 DEG ~60 DEG
T ¢
0.1250
45 DEG |__ ~60 DEG
PROJECT MO
IDENSIING ARE TN HES . | 000000.00
ZECDALS  CANGULAR DRAWN
‘x.)&(x :%5 &1 M. F. Bowen
5O NOT SCALE DRAWING THECK
MATERIAL
AS NOTED
FINISH
AS NOTED
|




TRAILING EDGE
(MAGENTA>

A=

j——( ~> %
01250 0.05
45 DEG |__ ~60 DEG
\‘
PROJECT NO VOODS HOLE APHIC INSTITUTION i
DIMENSIONS ARE IN INCHES 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING é
L A TRAN SATE - WINOS HOLE, KASSACHUSETTS, 02843
XX £.01 ey M. F. Bowsn |6/21/97
b L N U ol CHAMFER, LATCH BODY
FATERIAL ODYSSEY AUY LATCH
AS NOTED
FINISH 13 STEE TIWE NE
@ AS NOTED B | letchs 156—97—005
[SCALE namee Fnﬁn‘sz: DATE TSREET o
1 Y 3 T 2 : T




0.25

0.25

ﬁ(ao.asoo
"~ Roi2s

RG.125 —~

1

i

0.375

12

— 0375

NOTES:
BREAK ALL SHARP EDGES
ALL HOLES DRILL THRU

MATERIAL:
6AL-4V TITANIUM PLATE, 3/8°

R0.125

i

r

R0.25




R0.125—

0.25 —=

RO1ZS~{ i

r@g_——
]

0.25
R0.2500

12,69

0.375

R0.125

_)@\—RO.ES

f

05735

l

R0.125 7_

!
!

—1 0375

PROJECT 1E
UNLESS DTHERWISE SPECIFIED
DINENSIONS ARE IN INCHES 000000.00
= NCES AR DRAWN DATE
X8 e M. F. Bowsn |5/25/6
D2 NOT SCALE DRAVING T
WATERIAL
AS NOTED
FINTSH i 14
|AS NOTED t :
!
|
3 ] 2




L

0.575

’738.7 DEG
R0.125

L I—f

=T

0.64 !m ‘L
=

. 0.375 R0.12S5 RO.25
PROJECT NG VIODS HIOLE OCEANDGRAPHIC INSTITUTION
IENSING MEE N THOHES . | 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING A
NCES TRAYN DATE WIDDS HOLE, MASSACHUSETTS, 0oS43
s MU M F. B 5/55/97 Tm.E
E 3y . - ow=n
A S Rl BAR GUIDE & STANDOFF
WATERTA ODYSSEY AUV [ATCH
AS NOTED
FIview 14 STZE TVE KT
AS NOTED B 156-87—-010
[STAE g IRELEAST DATE TSREET 5
> ! 2 T T




oy

(9]

26 INCHES REF

CAPTURE BAR

3/8° TITANIUM PLATE
STOCK PROVIDE DN
ACCT. 156168.08
MF BOWEN, X3420

BACK PLATE

N\

LATCH BODY

O

BOTTOM PLATE

O O O of |©° o
/ | GUSSET

O O ]




-26 INCHES REF

ODYSSEY ¢«
TITANIUM
@ DRAWING *

GUIDE BAR

BACK PLATE

24 INCHES REF

LATCH BODY

STANDOFF /
(O

\e)

{
O o] (o] (@] o]
PORT STBD : PROJECT AC.
GUSSET GUSSET ENSINS WKE IN INGES. | 000000.00
TS ANGULAR IRAWN bl
O ’ Ci X8, et M. F. Bowen |0
I l ! DD NOT SCALE DRAWING 5
QO THECK
I——.L— = WATERTAL
AS NOTED
FINISH 1
AS NOTED

i & T >




4 1 3 ! 2 1 1
ODYSSEY AUV
. TITANIUM LATCH
0} DRAWING PACKAGE
24 INCHES REF
i
4 i
: MN&QA%“ m“f”" DATE — WOODS HOLE, MASSACHUSETTS, 02543
i© e et B 7S TITANIUM STOCK PATTERN
1@ TR ODYSSEY AUV LATCH
AS NOTED
FINISH 15 S1Z% {WG NC.
AS NOTED B | tisheet | 156-57-025
@ ST TEa——— Trzs_za:s: DATE rsk“:r oF

1




B ! § i
1
2554 REF !
[}
12.77 REF i
‘r 1242 !
R0.375 l
K 1
1
]
e |
8.06
\ 7.32
®
oo
[2:1::)
[::]:3]
ROys ©
23.00 REF
22575
RO.7S
]
]
1258
10.67 l
+ !
Ro7s T I F
®,-nu.as RO2S-~
4.41 i
]
R0.25 I RO.25—
@ .
L
0714 \\
NOTES!
BREAK ALL SHARP EDGES 250
BILATERALLY SYNETRICAL !
ALL HOLES DRILL THRU 3m3
MATERIAL 1
6AL-4V TITANIUM PLATE, 3/8° 3763 'l
]
B 7 [ ;




—25.54 REF

———=12.77 REF

1242

_e e

DIM DETALL

DRILLATAP 1/4-20

R0375

/
I
DRILLATAP 1/74-20 ,
7.20
l 6.63
C)/-RO.ES l R0.25 P
441 ! \® 435
| a0
| 299
®/—Ru.25 I RU.ES\® l a7s
L oS0 l 1
[ 1
0.714
PROJECT NG
UNLESS OTHERWISE SPECIFIED
250 DIMENSIONS ARE IN INCHES 000000.00
j pere AN AR RAVN T
XX :.'m A - .

am3 CLEAN FIRST . a1 M. 7. Bowsn |C

1 DO NOT SCALE DRAWING EER
3763 ! MATERIAL Dar Dwyer

I AS NOTED -
l FINISH , -
I AS NOTED !

WHOT PROG 414872

3



= | 2
!
RO375
747
} 7.08
687 ‘
660
652
630
o 622
—e
— 0P
T® cL
\
DRILL. THRU & TAP 1/4-20 x 8EA
1574
~R0.750
2
L TAP 3/8-16 x 2 PLACES ko
1419
1378
13.37
1296
7485
_ 7.20
663
&F )
PROJECT MO VOODS HOLE DCEANDGRAPHIC INSTITUTION
ST e n mecres . | 000D00.00 APPLIED OCEAN PHYSICS & ENGINEERING A
TOLERANCES AN TATE WOODS HOLE, MASSACHUSETTS, 02543
XX 01 e M. 7. Bowsn |08/01/93 T F
X0 £003 -
NI SEALE DRAWING = DIMENSION, LATCH BODY
WATERIAL Dan Dwyar ODYSSEY AUV [LATCH
AS NOTED
FINISH 16 3733 1nvs ol
AS NOTED B 156—-97-026
. i
WHOT PROG 414372 STAE npe  [RELEASE DATT SHEET o3
3 i 2 | ]




NOTE: REVERSE
MODIFICATIONS
BODY (IN RED)

I




NOTE: REVERSE SIDE SHOWN

MODIFICATIONS TO LATCH
BODY (N RED>

2125 —|

00

R4000—

R4.1875

R3.8125

\DRILL THRU & TAP 1/4-20 x 3 PLACES

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN INCHES

BECIMALS ANGULAR
XX 201 e
XXX 2005 b
DO NOT SCALE DRAWING

PROJECT NO.
000000.0C
TRAWN

M. F, Bowen |0/
CHECK

MATERIAL
AS NCOTED

Dar Dwyer

FINISH
AS NOTED

s



[ RiL

[

.00

R4.000/—\

R4.1875

R3.8125

0375

THRU & TAP 1/4-20 x 3 PLACES

DRILL THRU 0.25 DIA x 2EA

R0.1875

PART:
SWING GUIDE
1EA REQD

MATERIAL!
BLACK DELRIN
PLATE 1/8°

PROJECT NO. VDS HOLE OCEANRIGRAPHIC INSTITUTIDN
SIS Wee N eS| 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING
TOLERANCES TRAYN DATE WOODS HOLE, MASSAIHUSETTS, 02543
Xx o ao - M. F. Bowen |07/31/837F
3y . F. en S —_
BT SeALE RAVING  Feree ! DIMENSION, POLE SENSE
. MATERIAL Dar Dwyer i ODYSEEY AUV LATCH
AS NOTED j
FINISH 17 ST TSVG NG,
AS NOTED R ; 15697027
@ [Ecm_a; NONE | |ROLEASE DAYE [5:221’ 3
K1 T

1




/ B }
X
Y/
E
D
C
B
NOTES:
BREAK ALL SHARP EDGES
BILATERALLY SYMETRICAL
MATERIAL:
Al 6AL—4V TITANIUM PLATE, 3/8°

|




O

R1.77

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

175

—_——

RE
L¢

PROELT NO
DENSIIS ARE IN TN 000000.00
DECALS ANGLLA® IRAWN oA
x.)éx gu: 21 M. F. Bowen (07,
! DG NOT SCALE DRAWING T
| MATERIAL Dan Dwyer
IAS NOTED
{Fas 18

EfL? NOTEC

3




REVERSE SIDE
LATCH BODY

MILLED AREA
0.125 DEEP
BOTTOM SIDE ONLY

] ~ poes
~ ! i
1
PROJELT NO WOODS HOLE OCEANDGRAPHIC INSTITUTIDN
IDENSIONS ARE IN OIS | 000000.00 APPUED OCEAN PHYSICS & ENGINEERING é
IMNCENSGILAR TRAWN T DATE WOIDS KOLE, MASSACHUSETTS, 02543
Bl ar M. F. Bowen |67/31/8% 2 “
ONIT SCALS DRAVING X REVERSE SIDE, LATCH BOD:
WATERTAL Don Dwysr ODYSSEY AUV LATCH
AS NOTED
FINISe: 18 SZE ToWE N
AS NOTED | B | letcner | 156-97-028
;_SM[ NIRE !EEASE TE jE»E}_‘r 3

4 H 4 H 2 H 1




A /
UNLATCHING
|
|
|
|




% 156-97-040

LATCH LINK

A

UNLATCHING

LATCHE

5 | PROECT A2
NCHE'S 000500.00
DRAWN DA
MF BOWEN | 09/C

CHECK 1 9

AOP&E MS

Bic 402 | 289-
i




@ F
| 1 l
D<=z
z&~\\ ]
<
@\ ® i
e - ]
@
//// 53.453°
® /® \ :
0.327
L _ — Aé) —
_ &) /
! 25 // B
- \ 62.637
/
ic
B
LATCHED
s ey eS| 000000.00 | Appﬁﬁ:%z PHﬁlA&zﬁ@gnms é
TS aNuLar ) R e i } ;
B e o EOWEN | 090957 | ODYSSEY VEHICLE LATCH
TR 19 PARTIAL PLAN VIEW 8
AS NOTED
FINISH AOP&E MS £9 izt ] JOVG NG
AS NOTED {3 156—-97—-042
BiG 402 | 289-3420 m{l — U N— -
1 i 2 1 Vs




~™

DRILL THRU & TAP 6-32
x 4 PLACES AT S0 DEGREES

DRILL THRU 5/8 DIA.

NOTES:

MATERIAL IS 6061-T6 ALUMINUM
PLEASE BREAK SHARP EDGES
2EA REQ'D

MARTIN BOWEN

(508> 289-3420 WHOI

(308> 457-2132 FAX




DRILL THRU & TAP 6-32
4 PLACES AT 90 DEGREES

DRILL THRU 0157 DIA (3mm)
x 4 PLACES AT 90 DEGREES

—| o125
5/8 DIA. 45°
1.25
\/S.
1.024 DIA BOLT CIRCLE
(26mm)
=S
IRIAL IS 6061-T6 ALUMINUM
ASE BREAK SHARP EDGES
REQ’D
TIN BOWEN
) 289-3420 WHOI
) 457-2132 FAX
e ess meRwise srEcTD | 000
DECIKAT&-ER M‘CE:GULAR DRAVN DAt
o £ MF BOWEN | 09/1
; IO NOT SCALE DRAVING R
'KAT?.RIA:. 20
AS NOTED
FINISH AOP&E MS

AS NOTED '
] 8iG 402 | 280-

[4] i S ! 4 i 3 i




1 3 i 2 i 1
S7 DIA 3mm)
T 90 DEGREES
— 0125
1.25
ILT CIRCLE
UNLESS DTHERWISE SPECIFIED | ec! N WOODS HOLE DCEANDGRAPHIC INSTITUTION
nmswm AREISEN INCHES 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING é
TOLERANCES RN AT WOUDS HOLE, MASSACHUSETTS, 2543
ar e MF BOWEN | 08/12/97 | T
k £ (3 —
HONIT SCALE DRAVING e TRANSFER PLATE
WA TERTAC 20 ODYSSEY [ATCH MOTOR
AS NOTED
FINISH AOP&E MS #5 STZE | TOVE WS
AS NOTED R 156870643
bic <0z 269-3420 rimt 3l !ELEAISE DATE iﬁr;ET TF
T > 1 2 i b




r————-a—————t DRILL THRU 3/4

N
|
x 3/8° PLATE | /////-VELD,E PL
—/
t
2-3/74 IR
/ ! \
] I / {,1
1/2° ROD, 2 PLCS
|
) !
i
WELD, 2 PLCS TYP
il e, il
' '//’4 PLCS TYP ! !
} 1 1 1
g | |
3-3/4
5-3/4
16-1/2
17-1/2 REF

MATERIAL: MILD STEEL ROD AND PLATE STOCK




DRILL THRU 3/4 DIA

WELD, 2 PLCS TYP
/////— 174° ROD, 3 PLCS

3-1/2

!-»-J

\_/
\\ !
374 IR
\l \
|
! & 9 REF /////,
/ 4
.
I i
WELD, \
4 PLCS TYP ! 2-1/4 \ \
AN
1
| == T
——3-3/4
——5-3/4
_ PROJECT NC.
—16-1/2 U eNSIIN W IN NGRS | 000000.00
—17-1/2 REF DS aoar | P ”
:x"§x igés F3 MF BOWEN | 12/
DO NOT SCALE DRAWING CHECK
MATERIAL 21
AS NOTED
FINISE ACPES ME
AS NOTED
@ BiIG 402 288




3-1/2

~
1-1/74 IR
1 /
}.
9 REF
)
/T 45
/ / R 2 ! | I
{
[ \
i I i
e-1/4
) | |
1/4— — !
-1
l—1-374—]
PROELT NC. WwoQus OCEANDGR IC INSTITUTION
D DENsTmA M % eS| 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING
mLEaANﬁULAR DRAWN BATE — WOODS KOLE, RASSACHUSETTS, 02543
Mo Zms e | MFBOWEN | 12/18/97 [T orery  pECOVERY STAPLE
Al CHECK
RATERIAL 21 ODYSSFEY AUV OPERATIONS
AS NOTED
FINISH AOP&E MS #9 2= ] TG T
AS NOTED R i RECOVERY3.DWG
@ BiG 402 | 289-3420 EK‘A‘_E, NowE JRELEASE TATE [EEET &

! S I 2 1




2,51

2.46

0.135—’




6 | 5 4 ] 3
2.91
2.46
—{0.746 — MILLED AREA
[ 0125 DEEP
TOP SIDE ONLY

PROJECT NO.
UNLESS DTHERWISE SPECIFIED
THENSING AR N S | 000000.00
s NCES LAR DRAWN DATE
ﬁx §.%5 Py M. F. Bowen |[3/28,
DO NOT SCALE DRAWING THECK
MATERIAL 22
AS NOTED
FINISH
AS NOTED
3 z ~ 3 ’ “




i 3 | 2 ; 1
EA
)
PROJECT NC. VDS HOLE OCEANOGRAPHIC INSTITUTION
N DENSIINS ARE N DS | 0O0000.00 APPLIED OCEAN PHYSICS & ENGINEERING A
TRAVN v WONDS HOLE, MASSACHUSETTS, 82543
Xx. a5 e M. . Bowen |3/29/67| "¢
L TN Rl MILL MOD, LATCH CAPTURE BAR
AR 22 ODYSSEY AUV LATCH
AS NOTED
FINISH SI1Z28 {DWG NC.
AS NoTED B latchScho! 156—-87-0G7
e — ]malss TATE TSREET 3
H > li 2 : i T




M)

L%

NOTES:

BREAK ALL SHARP EDGES
BILATERALLY SYMETRICAL
ALL HOLES BRILL THRU

MATERIAL:
6AL-4V TITANIUM PLATE, 3/8°

12,653

12420

10.

RO.25
+
676

m*
393-

N
at

1.40)\\

\ x 4
S \
s
R0.75
cuTouT
3.9{ \
+
N\ SN\
266 LN 4
7 RO.75
722 DRILLATAP 1/4
\9\ RO.
643

628 *@80

@

®/—R[

3.767-




Lo

n
[~}

!
]
‘
| s
]
1
1
]
i |
€76 |
652 !
IRILLATAP 1/4-20
539
H
393 I
\ |
aps !
.
A '
140\ \
\ ROI2S |x 4 h
‘ 2.732
—
N ‘250
\ >
.
cutTouT p!
: L TAP 3/B-16
a93 I .75
\
AN AN !
AN +
iy RD.75
DRILLATAP 1/4-20
: RO.25
\%\ E ] 587 7.485
. 720
628 R§80+ 435
441 c !
am0
| 2
roes || .
! o.se
] !
l 0.714
PRILIECT NO
. UNLESS
250 : DIMENSIINS ARE IN INCHES 000000.00
: BECTMALS TRAWN
3.013——1 i)ltx % M. F. Bowen {2
. D0 NOT SCALE DRAWING SRR
3767 { WATERIAL
| AS NOTED
' FINISH
’ AS NOTEC




LLATAP 1/4-20

/

74

REF

<7~
N’
DRILLLTAP 1/4-20 =87 7.485
AN 720
\\ 435 663
' a&\j 380
' 299
b]
UNLESS OTHERWISE SPrcrrmen | TRMECT N0 VOLDS HIRE DCEANDGRAPHIC INSTITUTION
DIMENSIONS ARE mspmm-ss 000000.00 APPUED OCEAN PHYSICS & ENGINEERING
TOLERANCES A TATE WOODS HOLE, MASSACHUSETTS, 08543
oam  MOX M. F. Bo 3/29/97| T
a0 1" 5 . wen
BN SCALE DRAVING e CAPTURE BAR DIMENSION
HATERTAL 23 ODYSSEY AUV LATCH
AS NOTED ;
FINISH SZE AWE NO
@ AS NOTEC B 156—-G7-016
rsw_s: NONE | JRELEASE TATT TSHEET Gr
T 3 2 H 1




LY)

9.85-
5.98
5.80
359
3,31
2.80
2.49
1.81
1,425 ]
~lg751-—
105 = R0.05
PO
L 0.48 n .
1,040 F— ROVS 1| L A-RT2EcR
r0.157 | L 0.34 ] 1, —+
oy A ' /l 0.4
—_— —_ —_ — A\ _K A -+ $
0160~ \ |/ 060
133 I 16
2275215 , R0.75 R4.570
T
LRn.a75 R0.275 -
563 13 /
' R0.75
‘ 2.28
6.325
RO,
i
6.694




0.75—
0.50 —
13.20
9.85 s
5.98 ~_
5.80
— R0.275
331
2.80
2.49
1.81
. 1.425
—dp75}—
- L DRILL THRU & T
. \\
0.4 ™~
. 075 R 5
40 s . R0.27b | f
0,34 / F\— 0.558 e
:Cb‘__ ‘ | 0.44 : | | o
N ./ 060 +\ \ 0.061-
162 R0.25
R0.75 R4.570 __R0.25 R0.25 — 5
+ R0.25
R0.275 R0.275 ,—R0.125 >/_
N 7
/ \ REF 7.394
c075 R0.125
228
6.325 |
R0.125—\ /—R0.125
-
R0.50
R0.25
6.694 |
REF 14.70
ugess o s | o000
IMALS ANGULAR IRAVH DATE
y . M. F. Bowen {08/C
DO NOT SCALE DRAVING PHEOK
AS NOTED
FINISH
AS NCTED




— 100 |-
0.75 —0.095
0.30 B —0.345
1@ — {
o O N—1 060 |

R0.273

O —~—t++— J
K 0.139
DRILL THRU & TAP 1/4-20 x 7EA

0.061—_]

[ |®

7
)

+
REF 7.394
PROJECT NO. VIODS HILE OCEAROGRAPHIC INSTITUTION
U IDENSIONS, WRE TN NEHES . | 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING A
AN SATE WOODX HOLE, MASSACHUSETTS, 02343
XX 23 * M. 7. Bo 08/01 /97 7
£ 38 S o werr A
PO N SCALE TRAVING e CAPTURE BAR
AR 24 ODYSSEY AUV LATCH
AS NOTED :
FINISH SIZE |} {2WG NC.
AS NGTED ® | latch3! 156-§7-029
T w— (mzasv_ DATE TSREET T
i S j 2 N 1




]

Q)

3.604

~—— 3304 ——

2.806

2517
1.804

}~1.425——

~0.862
0468 0.744
s 0557 R0.050
0157 1.073
/\ |
 _ — _% — ( y— + 4 / |
] A _
1.400 0.270—T 5480
2136 ' ' -
2275 N + 0312 0.
5156
5647 le— 2,293 —
6.325
6.450
6.95
7.075
™
6.700




13.439

13.194
3,604
3,304
2.806
2517 —
1.804
}01.425-—
l
0.744
- R0.050
I R1.220 ~0061 0558 f f
1270

1.220

|

il

L + R0.25
+
A F
2.293 ‘
| 6.325 |
6.430
6.3
7.073
e
6.700 |
13.452
REF 14,70
- PROJEST NO
IENSING WRE N NHES . | 000000.06
DEEMALS ANGULAR TRAVN
XX :%15 e M. F. Bow=s
DD NOT SCALE DRAWING T
MATERIAL
AS NOTED
FINISH
AS NOTED

©



—0.558

f

1.220

1270

R0.25
+
7.413
6.143
N PROJECT NG VouDs NOORAPIIC INSTITUTION
ST e i e | 000000.00 APPLIED OCEAN PIYSICS & ENGINEERING é
TRAVH DATE VIDOS HILE, MASSADHUSETTS, 02543
XX £01 ANGLLAR n $TILE
XIS e b e 10713175 CAPTURE BAR & LINK
ST 25 ODYSSEY AUV [ATCH
AS NOTED
FINISH SIZe !M NC.
AS NOTED 3 icfchsi 156-97-030
@ STALE pone rﬁst DATE JSHEE Y oF
H 3 2 { 1




/ ] Z [ !
4,045
. 3.616
| 3.550
1,646 —|—— 3517
7 —| 1.078 —1.431—~]
— 1152 |}t
0.567
£
—1 1.040 }—
|
~0.275
b/ ‘ !
0.425 A — =<1 _
| 0.160J
|
—1 1232 |
Wr\
|—--—-1.813-——-
1,906 —~
2,074 —
] — 2,154 ——=
'[——a.aea————
—817 ——————
l—3.320
B
Al
B© 7




[ { s 3 :
4,045
3616
3.330
y—=t—3.317
78 1.431—
—{ 1152 |-t
0.567
40 t—
|
—0.018
L
J
\ ‘ 1
— \ 0-475 ; ‘ 0.8\
| 0.270-
0.343- 0.5
2 |—
“\ A F —
|—'—-1.813—--
1906 —
f—2.07 4 ——=
2.154
—2.288 ———
2.817
3.320 @
13.211
13.237
UNLESS HERWISE PROJECT
nm?r;‘s ARE IN M}I«;sm 00000;270
mmswnﬁamm DRAWN DATE
ooy a1 M. F. Bowen |6/25,
05 NOT SCALE DRAVING T
| TRATERTA 26
| AS NOTED
| @ AS NGTED
T ) = -




—0.018

fg—1

!

‘ 1.008 1,189 1266 1293
0475 | | 0898 {
— — — T
\\
1.630
0.270- J 2016 p1p2
0.343- 0594- 0,940

»see

PROJECT NO

VOODS HILE CCEANOGRAPHIC INSTITUTION

TOENSIING ARE N INGES . | OGO00D.00 APPLIED OCEAN PHYSICS & ENGINEERING
TIR.ERANCES AR TRAWVN DATE WODDS HOLE, MASSACHUSETTS, 02343
xx e M. F. Bowen |6/25/87! TTE

POONDT SALE DRAVING e CAPTURE BAR, BY CONRADS
AT 26 ODYSSEY AUV LATCH
AS NOTED
FINISH 7= .:DVG NO
AS NCTED R 156-97-022

JSCALE “ynp | RELEASE DATE JSHEET TF

1




}
8375

419

/,
45 DEG

375

§ g
: s
3
—f— g p '
29 -8 i : — a
@ o] _ \w ® .
| S— 53
i S i | ‘
7 c“ : _ O ® L
g 3 i
po |4 LA T
P O 7
= 8, Pnrl _ GD mN

DRILL THRU & TAP 1/2-13 x 4EA




6 ] ! 4 i x i
—11.00
—10.50
—10.00
4125—
—460 } 3o
100 a7s
o 0.50 250—
{
' l
2]
338 e
] aes
D) - l us "
f 155 -
== RLES 100 l f
+ [ { 1.0+ } I l
AN / } ! |
] / ]
| /
550 | ROIE7S X 4EA |
0375 325—-—]
| \ -
\]‘\F DRILL & TAP 4-40 x 1/2DP x 4EA
I
l @
250 —os0
| 0375
I | [_
I
s
|
o— | =
325
225
5| —t
| 050
! NOTES!
& BREAK ALL SHARP EDGES
) ® MATERIAL
4 T 6AL-4V TITANIUM PLATE, 3/8°
10+
— 1
PROJECT AL,
UNLESS OTHERWISE IFIED
DIMENSIINS ARE IN INCHES 000000.00
TOH_ERANCES T
DECIMALS R
Xy s 2 M. F. Bowen
DD NOT SCALE DRAVING e
MATERIAL
AS NOTED
FINISH
AS NOTED {
i
]
[ i S i




4.

75

0.50

Lo e e\:
282 \
] DRILL. THRU TAP 1/4-20 x 2EA
-
10+ | [ I,
/ } ! | /
/. ] /
/ !
0375 ‘r————azs———l ~] 0375
5525
SHARP EDGES
ANIUM PLATE, 3/8"
PROJECT N VWIODS HOLE OCEANDGRAPHIC INSTITUTION
UDERSING ARE I DeHES. | DO0000.00 APPLIED OCEAN PHYSICS & ENGINEERING 4
TD%ERANCES TRAWN AT WUDDS HGLE, MASSADMUSETTS, B&S43
XX pos M. £ Bowen |3/25/67| " TE
- N Rl 72/97| " MOUNT ASSY, LATCH & USBL
TR 2 ODYSSEY AUV LATCH
AS NOTED
FINISH SIZE 1DWG NC.
AS NOTED | B | mount | 156—97-0001
H
i i H
| [SEACE g [RELEASE DATE TSREET o

hy

i

1




vy

1L00
10.50
1000
9.50
8.00
3.00

— 1. %0 —]
1.00 ——
0.50 —

| ™~

|
®

UL T 2N ™

3623

T a]zsLT——m L ©
i r—GS

DRILL. THRU 25 DIA.-/

3/8° DIA THRU

S.50

BACK PLATE, 1EA

800

7.00

6.50

4.00
l— 1,50 —]

100 !

JEERN

.25

|
e | 1 le
f

DRILL THRU & TAP 1/2-13 x 4EA




! 5 i 4 1 3 ! 2
p——375—
L 187 —
—_— ] DRILL & TAP 4-40 x 1/2DP x 2EA
0.50 —— 50 ——p—
— |
;]
3375 ke 3375 f
L~ ae ] 282 f
~ 155 1.74 | R
® 200 l l s ]
RO.75 F\ — T
- 7 0.1~ L" n.sas———l
— |=~0375 1375
3/8° DIA THRU x 4EA
550 75—
1,87 —]
DRILL L TAP 4-40 x 1/2DP x 2EA
BACK PLATE, 1EA \ 050 ——] I—zsu———
Cl ]
e '
800 3375 o 3.:475aaa l /
740 e l | 174 R
LSS Sl
] | i M
t
—l‘-———n.u
0.625 —
1375
- }—oars
240
32\ / NOTES:
. BREAK ALl SHARP EDGES
@ MATERIAL!
6AL-4V TITANIUM PLATE, 3/8°
225
@ PROJECT NO
UNLESS DTHERWISE SPECIFIED
: _..I DDENSIINS ARE DN INCHES 000000.00
L50 DECIMALS ANGULAR DRAWN BATE
3.00 By ins oy M. F. Bowen [4/14/87
DO NDT SCALE DRAVING SESR %
MATERIAL ‘
BOTTOM PLATE, 1EA AS NOTED
FINISH
AS NOTED
@ | f
i .
T 5 T z T 3 z 2




3 ] 2 ! 1
a7s
L3187 —]
x 1/720P x 2EA
050 50
] |
e 9\
5 e 3315 /- \
ag T— 2.82 DRILL THRU & TAP 1/4-20 x 2EA
155 1,74 R0.73
l R I I
I- !
ou=rr nsas———l
STARBOARD GUSSET, 1EA
- |}=0375 1375
375
1,87 —]
¢ 1/2DP x 2EA
0.50 ——| S0
Fq |
;] e\ .
3 [ | 3373 282 @ \
' DRILL THRU & TAP 1/4-20 x 2EA
218 ]
LSS 174 RO.7S5
_l oso | [ ]
I
H—au
u.sas—-——-'
PORT GUSSET, 1EA
1375
~ 0375
SHARP EDGES
TANIUM PLATE, 3/8°
PROJECT NO VIODS HDLE OCEANOGRAPHIC INSTITUTION
UIDENSTING ARE N IHES . | 00DD00.00 APPLIED OCEAN PHYSICS & ENGINEERING é
TOLERANCES SRAN TS WIDDS HOLE, MASSACHUSETTS, 02343
e MO M. F. Bowsn | 4/14/97| T
E38 8 » owen
BONDT SEALE DRAVING e DIMENSION, LATCH MOUNT
TR 28 ODYSSEY AUV LATCH
AS NOTED
FINISH SI1Z5 {BVG NC.
AS NOTED B | mountdim 3 156-57—-008
1
@ i [SCALE your  IRELEASE DATE SREET 3
3 T 3 T T




u




4-40 TAPPED HILES POSITIONED OUTBOARD

PROJECT AT,
UNLESS OTHERWISE SPECIFIED
RS et NS | 00000000

DECIMALS ANGULAR SRAWN BATE
.Jx(;x fgs oS M. F. Bowen [ 4/1:
DO NOT SCALE DRAWING ER

WATERIAL 29

AS NOTED

FINTSH

AS NOTED

i




) DUTBOARD

o)

o

—
O

o

e
QO

-~

PROJECT NC. VOIS HOLE OCEANOGRAPHIC INSTITUTIODN
D ERSTING ARE N MRS | 0OD000.00 AFPLIED OCEAN PHYSICS & ENGINEERING A
TUOLERANCES DRAWN DATE VWIDDY HOLE, MASSACRUSETTS, 02343
Noge MO M. F. Gows 4/15/87 | T
Xx £ . F. Bowen
L A Rl MOUNT WELDMENT
FRTERTA 29 ODYSSEY AUV LATCH
AS NOTED
FINISH SI12% }M NL.
AS NOTED B | wetdrmour | 156—97—009
SCALE none RELEASE DATE JSHEET CF
S5 i 2 H 1




{ [} S
—2.500
—1.275
/—R0.760
R0.088 x 4PL
e CAM
<] )




GEARHEAD

3

MOTOR 5

8.361

2135

6 2 1 3
7.138
5070~
20-30 mm
—2.500
~1.275
4pL T YT
X
CAM .
ool o]
r — — T T
- L SN | I——|
-

UNLESS OTHERWISE SPECIFICD

PROECT N

DIMENSIONS ARE IN INCHES 000000.00
TOLERANCES : -
DECIMALS ANGULAR DRAVK DATE
XX 200 ”
T 2805 21 MF BOWEN | 07/30/
D0 NOT SCALE DRAWING ecR
WATERIAL 30
AS NOTED
FINISH AOP&E MS f 7.
AS NOTED
Bi6 62 28934

LS




—7.138

3.070
m

2.230
)
— — 1 i - _—
D MOTOR =
J
8.561
2.135

PROEST NO WOIDS HOLE DCEANDGRAPHIC INSTITUTION
U PENSINS AE N NGES | 000D00.00 APPLIED OCEAN PHYSICS & ENGINEERING é
TDLERANCES T SaTE VDODS HOLE, MASSACHUSETTS, 02542
XX 200 e MF BOWEN | 07/30/67 | TTF
B ils
AN SCALE IRAVING Py ODYSSEY [ATCH CAM
VA TERIAL 30 MOTOR HOUSING OUTLINE
AS NOTED
FINISH AOP&E MS #i3 [szE [ovE K.
AS NOTED B i 156—97~024
{
7 -3 — :
86 G 289-3420 o o T T

2

"
1




Q

7
2.250 y

— 1125 |- /

45 DEG

DRILL THRU 0125 DIA x 4 PL
AND C’BORE 0250 x 0.3 DP x 4 PL
ON A 1,024 DIA BOLT CIRCLE

DRILL THRU 6-32 BODY DRILL x 4 PL
AND C’BORE 7/32 DIA x 0125 DP x 4 PL
ON A 1922 DIA BOLT CIRCLE

NOTES:
MATERIAL: 6061 T6 ALUM ROUND ROD
PLEASE BREAK ALL SHARP EDGES

©




CHAMFER 45 DEG x 1/16 IN

DOUBLE SHAFT
D-RING GROOVE

2-108

N/

o%%

%0 %% %
CRRRAX
GRS

0.796

e
5

DETAIL

[4¥]
N
<
(o)
n
ad
™
a
o=
o
nga
anU.nU
oF
843 B 8
qdoumn R
O o 0o o ©
- s
~ /
~
~ /
ll\

0.448

n.192

0.250
+0.000
-0.001

0671

——0.140

l~0.14o
I

i

- )

2-20%
RADIAL O-RING
GROOVE

—0.508 -

1D

2 § w0

NETEIE
nm g
S ENE
Ggnd 3

1589
dthl
g
L ERER]




CHAMFER 45 DEG x 1/16 IN

c2-108
DOUBLE SHAFT
O0-RING GROOVE

0.452
0.325

0.250

+0.000

~0.001

m
_ _ _ _ ( {e _

—0.448 U
0.192

0.250

+0.000

-0.001
140 0.671
140

0.796
\ 2-209
0.187 RADIAL O-RING
GRODVE
ugsss mese seecEEn |7 60 APPLIED, CCEAN. PHYSICS & ENGNEERNG i
TL%ERANCAENSGULAR DRAV‘N TATE VOOBS ROLE, MASSACHUSETTS, 023543
XX 201 s MF BOWEN | 08/06/07 | TTE
L N Rl ODYSSEY LATCH CAM

T 31 ENDCAP

AS NOTED

FINISH AOP&E MS f13 ST DWG AT

AS NOTED B 156~97-~-032

BiG 6-3 | 289-3420 e FET

Z

1




Q

DRILL AND TAP 6-32 x 0.5
ON A 1,922 DIA BOLT CIRCLE

NOTES
MATERIAL: 6061 T6 ALUM ROUND ROD
PLEASE BREAK ALL SHARP EDGES




6.266
5.B45

GEARHEAD |

I
L

DRILL THRU At
AND C‘BORE 0

DRILL AND TAP 6-32 x 05 DP x 4 PL
ON A 1,922 DIA BOLT CIRCLE

-
"~

TO MOUNT IMPL

PROVECT NC.

000000.00
DRAWN :

M BOWEN |

{CHECK

|
1

AOP&E

UNLESS OTHERWISE SPECTFIED
DIMENSIONS ARE IN INCHES

5.500

M ROUND ROD
RP EDGES

|

DO NOT SCALE DRAVING

T
1.

[T

{AS NOTED

{ FINISH

| AS NOTED

I BIG G~2




F
; — _ —_ —_ E
—R0.062
DRILL TH'RU AND TAP 1/4-28 x 2 PL
AND C’BORE 0.365 DIA x 0.049 DP x 2 PL o
TO MOUNT IMPULSE XSA-BC SINGLE PIN FEEDTHRUS
A——'
_ c
@
A -
8
| vgsss meruse seecri " 200000.60 APPLIED. OCEAN PHYSICS & ENGINEERING é
TOLERANCES BRAWR DATE WEODS HR.E, MASSACHUSETTS, (543
e e MF BOWEN | 08/06/67 | TTF
‘ BONGT StALE DRAVINS ODYSSEY [ATCH CAM A
FTEAT 32 CTOR HOUSING DETAIL
{AS NOTED
{ FINISH AOPEE MS #132 (SIZE jDWG AT
|AS NOTED B ’ 156-97-033
@ BIG G-3 | 289-3420 et ——
T 3 T z . T 1 s




18]

DRILL & TAP 8-32 x 1/2° DP

—
N
) N
L
|
— 0230 =
NOTES:

MATERIAL: 316 STAINLESS STEEL
PLEASE BREAK ALL SHARP EDGES

-




8mm DIA Motor Shaft
— 0.315 Inch ID
+0.003 / -0.000

1.500
1.375 _—
1.000 ]'
0.150
32 O-RING SURFACE /
f T

Wz

N\ |
0.600
DC.495
+0.002 - fp—————0.750-
-0.000
'V
S
PROJECT NI,
UNLESS OTHERWISE SPECIFIED
nmszmsm EQ% INGHES 000000.00
nxg‘mm'%zs ANGULAR DRAWN DATE
. 2 POl - = (4
; o 1005 2 MF BOWEN | 09/06/*
; D0 NOT SCALE DRAWING THECK
MATERIAL 33
AS NOTED
FINISH AOP&E MS #F12
AS NOTED
8iG 6-3 | 289-34.
T T Z T TS i 2z




8mm DIA Motor Shaft

— 0.313 inch ID

+0.003 / -0.000

" A
0.150 DRILL THRU AND TAP 4-40
R0.05 4 P
| /— X L
é +)
gl
T
{ 3y
1 \\\f::ji/// 0.730
. 1 Y
D0.495
+0.002 - 0.730
-0.000
_— 1y
PROECST NO WOIDs NOGRAPHIC TIT i
TG A N s | 000000.00 APPLIED. OGEAN PHYSICS & ENGINEERING é'
TOLERANCES TRAWE DATE WOODS HRE, MASSACHUSETTS, 02543
- Sarrie MF BOWEN | 09/06/67 | " °F
R e L E IRAVING e ODYSSEY LATCH CAM
RRTERTAC 33 CAM SHAFT DETAIL
AS NOTED
FINTSH AOP&E | MS £13 [SZ] tnvs 3
| 4S NOTED B | g 156—57—034
@ ; 86 6-3 | 289-3420 me_ay NONE ELEAJSE DATE ISHEE (3
T 3 1 b2 ; T




-~

S0 DEG

0.730

S0 DEG

CAM TOP SIDE

NOTES:

MATERIAL: DELRIN

174° REF

R1.00

180 DEG

DRILL THRU 0.25

PLEASE MAKE ARC TRANSITIONS AS SMOOTH AS POSSIBLE




g ! 5 4 3 !
90 DEG
— 3/87 t=—
R0.02 x 4 PL
R1/8°—
r————-——‘
r /
_1 /
- ;T - ]
-
[
R1.00
1/4 .
180 DEG
174’ REF DRILL THRU 0.250 DIA
1 CAM MOTOR SIDE
i
; [TIONS AS SMOOTH AS POSSIBLE
|
|
|
} PROJECT NC.
DERSIIG AE IN INGES. | 000000.00
mmf&mmt?mmm DRAWN
Xk s s MF BOWEN | ¢
| DO NOT SCALE IRAVING I eeR -
MATERIAL N
AS NOTED
FINISH AOP&E
AS NOTED ,
@ ‘ | &6 6-2 E‘
5 ; 5 ya 3 T




R0O.02 x 4 PL

R1/8°*

R1/8*

172’

O

6.730

0.730
+0,002 -
-0.000

— +0.002 |~

-0.000

CAM MOTOR SIDE

PROJECT NC. WOODS HOLE DCEANUGRAPHIC INSTITUTION
SDENSIING AR N INGHES . | 000000.00 APPLIED OCEAN PHYSICS & ENGINEERING é
TOLERANCES TRAVR TATE WOODS HIRE, MASSACHUSETTS, 02543
o 20 - MF BOWEN | 08/06/97 | T
‘ 23 7
BRI SeALE DRAVING e ODYSSEY LATCH CAM
SATERIA 34 CAM DETAIL
AS NOTED
FINISH AOP&EE NS #1353 [SIZE] {OwG A
{as NOTED B ' 156-87-035
T BiG 6-3 | 289-3420 ; :
[SCALE onp IRELEASE DATZ [SHEET o
K T z ~ ! 1




—0.800

0.32

NOTES:

1/2°R

THRU SLOT

MATERIAL IS GRADE 2 TITANIUM
PLEASE- BREAK ALL SHARP EDGES

cEA REQUIRED
MARTIN BOWEN x3420
DWGH# 13697040.DWG

0.35




6 ! . 4
3.770
3.445
1.030
R0.188
— 0.3275
DRILL THRU 0.25 DIA
R0.062 / /
! F
- T— T2 o
—— 5 e — — - - B
e S
{ / R0.325
0.35
UNLESS OTHERVISE SPECIFIED | PROJECT NO.
DDENSIINS ARE IN INCHES 156077.00
TOLERANCES AN T
DECINALS ANGULAR
20 Ay M BOWEN | 09/1¢
I0 NOT SCALE DRAVING  |meew
WATERIAL 3
AS NOTED
FINISH AOP&E MS 2
AS NOTED
@ 8iG 402 | 285-.
3 I > t




|

;l;; —_

BRILL THRU 0.25 DIA

R0.325

0.325

UNLESS DTHERVISE SPECIFIED | PRAJECT NO. WOODS HOLE OCEANOGRAPHIC INSTITUTION (
DIMENSIONS ARE IN INCHES 156077.00 APPLIED OCEAN PHYSICS & ENGINEERING A
TOLERANCES T BATE WOODS HORE, MASSACHUSETTS, 02543
oam MT BOWEN | 09/10/67 | T F
X% 2835 = i <
| 3O NOT SCALE DRAVINS  [Ewek ODYSSEY LATCH CAM
TR 35 LATCH LINK
AS NOTED
FINISH AOPEE MS #9 S1Z% | TDWG Mo
AS NOTED B | 156—-57-G40
8iG 402 289—-3420 ‘EDA o — FR—CL EAKSE prees 7 = o
T 3 i Z i i




MARTIN F. BOWEN
WHOI PHONE: 3420
ACCOUNT: ___
NO. REQUIRED: __
COPYRIGHT 1998

MILL OR SAWCUT FLAT

|

! 0.375
@‘— Y, / l
2125 17 7 1375
1500 | !;é,,
0.500 ; 0.375

DRILL THRU FOR 8-32 SCREW AND RL375
C’BORE 5/16° DIA x 2 PL \ osoo—| |—
EG

DRILL & TAP 8-32 x 172 DP x 2 PL

0.375— a2.300

AN
\\\\ \\
SN \\
N\ \\ N
».\\\ WA\
DO
T
—
[w)
[}
m
pd
FanY
PV
7
7

DRILL THRU ¢

VISIBLE

NOTES:
BLACK OR WHITE DELRIN
PLEASE BREAK ALL SHARP EDGES




MILL OR SAWCUT FLAT

{ DRILL THRU & TAP FOR 1/4-20 BOLT
/ 0.375
7
7 1.375
/A
7 DRILL THRU & TAP 1/4-20
0-3_*25

0500~ |— —~| o275

L I
L : R0.125
/—
2.625 ,
2.000 L [ | \,
—L 1 1 1225
0.550 4.000 0.450 1 0.825
f ' i N , |
1375
| il ﬂ sl
| o
0500~ '— |
1.500 |
1750 |
2125
-—3.375
-2.500 0.500 DRILL & TAP 1/4-20 x 1/2° DP x ¢
FanY
\L/
DRILL THRU 2.25 DIA
36
e Cnevis e | e ven o8 APPLIED OCEAN PHYSICS & B0
TOLERANCES Ty TV VOODS HILE, MASSACHUSETTS,
X 23 ar uF poweN | 7 FEB 88 | TS
ES N SCALE DAVDE [ MOTOR MO.
RATERA 17 x 22 ODYSSEY AUV
AS NOTED
FINIS- AUPXE WS £5 v IDVG ND.
; BIG 402 | 285-3420 [ L
; RCALE g | IRELEASE DATE
! z i




AP FOR 1/4-20 BOLT E
JRILL THRU & TAP 1/4-20 -
——1 —0.275 D
RG.125
/_
‘ §> B
l 1.225
0450 | 0.825 .
\_/ |
N al c
DRILL & TAP 1/4-20 x 1/2° DP x 2 PL
B
36
ST WE DN D 15816808 APPLIED OCEAN PHYSICE & ENGINEERING é
TILERANEES DRAWN BATE WOODS HIRE, MASSACHUSETTS, 02543
s e MF BOWEN | 7 FEB 98 | T
- o il MOTOR MOUNT )
R — 17 x 22 ODYSSEY AUV LATCH
@ ;
| AOPXE MS #5 SIZE TVE . !
27 : C 156—98—041 :
I; BIC 402 | 285-3420 oy A TR S ;

LS

I 1




Q

BAR

® TOP VIEW ®
1 I | l
| D<=
22\

(:;W\ NOR?

Q) — ¢
D :::flg;z“‘“““--—1

@\
1
® ® 0
@& ® 0
@

H—

v ( NEST \tf)ﬁ
POLE &
+
PORT

. UNLATCHING

A
Qb//l!l!/li!/
o

STARBOARD




JP VIEW

TOP VIEW

0
©

i

UNLATCHING

NORMALLY OPEN SWITCHES
1=CLOSED

[ ————1 MOTOR ACTIVE 0O

1 NEST EMPTY 0
0 NEST OCCUPIED 1

0  BAR ENGAGED 1

O

~—

I
XX xii
B oA . MF BOWEN | 04
D0 NOT SCALE IRAVING  |eecw
AS NOTED
TGS AOPEE | Me
AS NOTED P
86 402 | z8:
1




3 | 2 | 1
TOP VIEW
D ® ]
I l | j B
E
IES
— ® i
O, °
Ny
'0: ®
'
RK) N
J
7 ‘
PORT
B
LATCHED
74
PROECT NG, S ANGGRAPHIC n
R DERSING. At I INGes . | 000000.00 APPLIED. OCEAN PHYSICE & ENGINEERING é
TOLERANCES DRAVN TATE WIIDS HIRE, MASSACHISETTS, 02543
Comte MU U sowew | o4 rem es| T
K I Rl ODYSSEY VEHICLE LATCH
RATERTC 37 MAGNETIC SWITCH MODES '
AS NOTED
FINISH AOP&E MS fs IS {DWG KT
AS NOTED B! | 156—-97-043
BiG 402 | 289-3420 S Eim r_J — e -
Z i 1 r




DOCUMENT LIBRARY
Distribution List for Technical Report Exchange — July 1998

University of California, San Diego
SIO Library 0175C

9500 Gilman Drive

La Jolla, CA 92093-0175

Hancock Library of Biology & Oceanography

Alan Hancock Laboratory
University of Southern California
University Park

Los Angeles, CA 90089-0371

Gifts & Exchanges

Library

Bedford Institute of Oceanography
P.O. Box 1006

Dartmouth, NS, B2Y 4A2, CANADA

NOAA/EDIS Miami Library Center
4301 Rickenbacker Causeway
Miami, FL. 33149

Research Library

U.S. Army Corps of Engineers
Waterways Experiment Station
3909 Halls Ferry Road
Vicksburg, MS 39180-6199

Marine Resources Information Center
Building E38-320

MIT

Cambridge, MA 02139

Library

Lamont-Doherty Geological Observatory
Columbia University

Palisades, NY 10964

Library

Serials Department
Oregon State University
Corvallis, OR 97331

Pell Marine Science Library
University of Rhode Island
Narragansett Bay Campus
Narragansett, RI 02882

Working Collection

Texas A&M University
Dept. of Oceanography
College Station, TX 77843

Fisheries-Oceanography Library
151 Oceanography Teaching Bldg.
University of Washington

Seattle, WA 98195

Library

RS.M.AS.

University of Miami

4600 Rickenbacker Causeway
Miami, FL. 33149

Maury Oceanographic Library

Naval Oceanographic Office

Building 1003 South

1002 Balch Blvd.

Stennis Space Center, MS, 39522-5001

Library

Institute of Ocean Sciences
P.O. Box 6000

Sidney, B.C. V8L 4B2
CANADA

National Oceanographic Library
Southampton Oceanography Centre
European Way

Southampton SO14 3ZH

UK

The Librarian

CSIRO Marine Laboratories
G.P.O. Box 1538

Hobart, Tasmania
AUSTRALIA 7001

Library

Proudman Oceanographic Laboratory
Bidston Observatory

Birkenhead

Merseyside L43 7 RA

UNITED KINGDOM

IFREMER

Centre de Brest

Service Documentation - Publications
BP 70 29280 PLOUZANE

FRANCE




50272-101
PORT DOCUMENTATION 1. REPORT NO. 2. 3. Recipient's Accession No.
REPOR ,,2(‘;5 WHOI-98-12
4. Title and Subtitie 5. Report Date
A Passive Capture Latch for ODYSSEY-Class AUVs June 12, 1998
6.
| 7- Author(s) M. F. Bowen 8. Performing Organization Rept. No.
‘ WHOI-98-12
9. Performing Organization Name and Address 10. Project/Task/Work Unit No.
{ Woods Hole Oceanographic Institution 11. Contract(C) or Grant(G) No.
Woods Hole, Massachusetts 02543 © NO000-14-95-1-1316
@)
12. Sponsoring Organization Name and Address 13. Type of Report & Period Covered
‘3 Office of Naval Research Technical Report
l 14.

15. Supplementary Notes
This report should be cited as: Woods Hole Oceanog. Inst. Tech. Rept., WHOI-98-12

16. Abstract (Limit: 200 words)

Under subcontract to the Massachusetts Institute of Techology's (MIT) Sea Grant Autonomous Ocean Sampling Network
(AOSN) program, the Woods Hole Oceanographic Institution's Deep Submergence Laboratory (WHOI-DSL) produced a
passive capture latch for ODYSSEY-class autonomous underwater vehicles (AUVs). The latch is an all-titanium, split tine
device, shock-mounted to the bow of the AUV. When the AUV concludes a survey mission and returns to a moored,
midwater docking station, the latch leads the AUV's approach and is the first device to collide with the station's vertical
docking pole. Latching to the pole is an entirely passive event requiring only forward motion of the AUV. A positive capture
indication generated by proximity switches mounted on the device initiates AUV power and data transfer servicing by the
station. Unlatching action requires one revolution of a latch motor cam and a brief backing command to the AUV thruster.
The possibility of system malfunction was considered in latch design. If for any reason the latched vehicle cannot perform
normal unlatching behavior, or the station fails, the latch defaults by securing the AUV to the moored station indefinitely.
Two WHOI AUV latches have been used successfully on three offshore engineering test cruises.

17. Document Analysis  a. Descriptors

AUV
Latch
Docking

b. Identitiers/Open-Ended Terms

¢. COSATI Field/Group

18. Availability Statement 19. Security Class (This Report) 21. No. of Pages
A af blic rel . distributi limited UNCLASSIFIED 41
pproved for public release; distribution unlimited. 20 Secunty Class (This Page) 25 Price
(See ANSI-Z39.18) See Instructions on Reverse OPTIONAL FORM 272 (4-77)

(Formerly NTIS-35)
Department of Commerce




